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(54) RESIN COMPOSITION FOR TONER AND TONER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a resin compsn. for producing a toner for fixation with a heating roll having a 
wide fixing temp, range and excellent in anti-offsetting property, and blocking resistance and to obtain a toner using 
the resin compsn. 

SOLUTION: This resin compsn. contains a resin (A) made of a vinyl copolymer contg. low and high mol.wt. polymer 
components and a resin (B) made of a copolymer of a vinyl monomer having a glycidyl group or a p- methylglycidyl 
group with other vinyl monomer as principal resin components. The max. value of the low mol.wt. polymer 
component in the mol.wt distribution is in the range of 3 X 103-5 x 104, that of the high mol.wt. polymer component 
is in the range of 3 X 105-5 x 106 and the acid value of the high mol.wt. polymer component is >10KOHmg/g and is 
higher than that of the low mol.wL polymer component. In the resin A, a vinyl monomer having an acid group has 
been copolymerized and at least one of this monomer and the monomer having a glycidyl group or a .p- 
methylglycidyl group has been block-copolymerized in the resin. 
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♦ NOTICES* 

JPO and NClPi are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The maximal value in molecular weight distribution is 3x103 to 5x104. The low-molecular-weight polymer 
component in the range, The maximal value in molecular weight distribution is 3x105 to 5x106. The amount polymer 
component of macromplecules in the range is included. The resin with which the acid number of this amount 
polymer component of macromolecules is 10 or more KOHmg/g, and the acid number of the amount polymer 
component of macromolecules consists of a larger vinyl system copolymer than the acid number of a low- 
molecular-weight polymer component (A). The resin (B) which consists of a copolymer of the vinyl system monomer 
which has a glycidyl group or beta-methyl glycidyl group, and vinyl system monomers other than this vinyl system 
monomer is used as main resinous principles. To the above-mentioned resin (A), the vinyl system monomer which 
has an acid radical copolymerizes. The resin constituent for toners characterized by at least one side of the vinyl 
system monomers which have the vinyl system monomer and the above-mentioned glycidyl group, or beta-methyl 
glycidyl group which has this acid radical carrying out block copolymerization in resin. 

[Claim 2] The toner characterized by containing the resin constituent for toners according to claim 1 as a principal 
component. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the toner using the resin constituent for toners and it which are 
used for the so-called dry-developing method of the methods which develop an electrostatic-charge image in detail 
about the resin constituent for toners used for electrophotography etc. 
[0002] 

[Description of the Prior Art] In electrophotography etc., the dry-developing method is used abundantly as a method 
which develops an electrostatic-charge image. By this dry-developing method, the impalpable powder developer of 
the frictional electrification nature called the toner which made resin distribute coloring agents, such as carbon 
black, is used. 

[0003] Usually, it adheres to the electrostatic latent image on a photo conductor with electric attraction, a toner 
image is formed, subsequently to a form top this toner image is imprinted, and it is fixed to the toner charged by 
friction with the heating roller which has a mold-release characteristic to a toner. 

[0004] Many engine performance, such as offset-proof nature (a toner should not adhere to a heating roller), fixable 
(a toner should adhere to a form firmly), and blocking resistance (a toner particle should not condense), is required 
of such a toner. Especially, it has a large fixing temperature requirement and the toner excellent in offset-proof 
nature is required. 

[0005] As a thing according to this demand, to JP,3-1 18552,A The resin which contains a glycidyl group or beta- 
methyl glycidyl group to the resin which made the polyvalent metal compound react to the styrene-acrylic 
copolymer containing a carboxyl group is mixed. Although making crosslinking reaction cause and acquiring good 
blocking resistance, offset-proof nature, and a fixing property at the time of heating is proposed A low-moleculai^ 
weight part and glycidyl group content resin carry out crosslinking reaction at the time of heating, and there was a 
case where the case where sufficient offset-proof nature of what can obtain a large fixing temperature requirement 
is not obtained, and fixable were worsened. 

[0006] Moreover, although making the amount of amount soma of giant molecules contain a carboxylic-acid 
component was proposed by JP,7-191496,A, and the electrification property became good, it was difficult to obtain 
a larger fixing temperature requirement and still better offset-proof nature. 
[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention cancels the various faults of the advanced 
technology mentioned above, and its fixing temperature requirement is wide, and it is to offer the resin constituent 
for toners for obtaining the toner for heating roller fixing excellent in offset-proof nature and blocking resistance, 
and the toner using this. 
[0008] 

[Means for Solving the Problem] This invention is made in order to attain the technical problem mentioned above. 
Invention according to claim 1 The maximal value in molecular weight distribution is 3x103 to 5x104. The low- 
molecular-weight polymer component in the range, The maximal value in molecular weight distribution is 3x105 to 
5x106. The amount polymer component of macromolecules in the range is included. The resin with which the acid 
number of the above-mentioned amount polymer component of macromolecules is 10 or more KOHmg/g, and the 
acid number of the amount polymer component of macromolecules consists of a larger vinyl system copolymer than 
the acid number of a low-molecular-weight polymer component (A). The resin (B) which consists of a copolymer of 
the vinyl system monomer which has a glycidyl group or beta-methyl glycidyl group, and vinyl system monomers 
other than this vinyl system monomer is used as main resinous principles. To the above-mentioned resin (A), the 
vinyl system monomer which has an acid radical copolymerizes. It is the resin constituent for toners characterized 
by at least one side of the vinyl system monomers which have the vinyl system monomer and the above-mentioned 
glycidyl group, or beta-methyl glycidyl group which has this acid radical carrying out block copolymerization in resin. 
[0009] Moreover, invention according to claim 2 is a toner characterized by containing the resin constituent for 
toners of invention of the claim 1 above-mentioned publication as a principal component. 
[0010] Hereafter, this invention is explained to a detail. As a vinyl system copolymer used for resin (A) in this 
invention, it is desirable to, make a styrene monomer, an acrylic ester (meta) system monomer, etc. into a 
configuration unit for example. 

[0011] As the above-mentioned styrene monomer, for example Styrene. o-methyl styrene. m-methyl styrene. p- 
methyl styrene. alpha methyl styrene. p-ethyl styrene. 2. 4-dimethyl styrene. p-n-butyl styrene. p-ter^butyl 
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styrene, p-n-hexyl styrene, p-n~octyl styrene, p~n~nonyl styrene, p~n-DESHIRU styrene, p-n-dodecyl styrene, p- 
methoxy styrene, p-phenyl styrene, p-chloro styrene. 3, and 4-dichloro styrene etc. is mentioned, and styrene is the 
most desirable especially. 

[0012] As the above-mentioned (meta) acrylic ester system monomer For example, a methyl acrylate, an ethyl 
acrylate. acrylic-acid propyl. Acrylic-acid n-butyl, isobutyl acrylate, acrylic-acid n-octyl. Acrylic-acid dodecyl. 2- 
ethylhexyl acrylate, acrylic-acid stearyl, A methyl methacrylate, ethyl methacrylate, methacrylic-acid propyl, N-butyl 
methacrylate, methacrylic-acid isobutyl, n-octyl methacrylate. Others [ ester / of acrylic acids, such as 
methacrylic-acid dodecyl and stearyl methacrylate, or a methacrylic acid / alkyi ], Acrylic-acid 2-KURORU ethyl, 
acrylic-acid phenyl, alpha-Krol methyl acrylate. Methacrylic-acid phenyl, dimethylaminoethyl methacrylate. 
diethylaminoethyl methacrylate. Methacrylic-acid 2-hydroxy ethyl, glycidyl methacrylate, bis-glycldyl methacrylate. 
Polyethylene glycol dimethacrylatis, methacryloxyethyl phosphate, etc. can be mentioned and a methyl methacrylate, 
acrylic-acid n-butyl, n-butyl methacrylate, 2-ethylhexyl acrylate. etc, are used preferably especially. 
[0013] For the vinyl system copolymer in this invention, it sets to the molecular weight distribution measured with 
gel permeation chromatography (GPC), and the maximal value of the molecular weight distribution of a low- 
molecular-weight polymer component is 3x103 to 5x104. It is in the range and the maximal value of the molecular 
weight distribution of the amount polymer component of macromolecutes is 3x105 to 5x106. To be in the range is 
needed. 

[0014] When the maximal value of the molecular weight distribution of the above-mentioned low-molecular- weight 
polymer component is smaller than the above-mentioned range, the blocking resistance of a toner may fall, and 
when larger than the above-mentioned range, fixable [ of a toner ] may fall. 

[0015] Moreover, when the maximal value of the molecular weight distribution of the above-mentioned amount 
polymer component of macromolecules is smaller than the above-mentioned range, there is a possibility that the 
offset-proof nature of a toner may fall, and when larger than the above-mentioned range, fixable [ of a toner ] may 
fall. 

[001 6] In the above-mentioned vinyl system copolymer containing a low-molecular-weight polymer component and 
the amount polymer component of giant molecules, among a vinyl system copolymer, the content of the amount 
polymer component of giant molecules may produce the fall of ofFset-proof nature, when fewer than 1 0 % of the 
weight. Therefore, the content of the amount polymer component of macromolecutes in a vinyl system copolymer is 
made into 1 0 % of the weight or more, and is more preferably made into 20 % of the weight or more. 
[001 7] Furthermore, since it may be unable to acquire fixable [ sufficient ] when the content of the amount polymer 
component of macromolecules in the above-mentioned vinyl system copolymer is higher than 50 % of the weight, the 
content of the amount polymer component of macromolecules is preferably made into 50 or less % of the weight. 
[0018] Moreover, In order to raise the blocking resistance of a toner, as for the above-mentioned vinyl system 
copolymer, it is desirable for the glass transition point to be 50 degrees C or more. 

[0019] The acid number of the amount polymer component of macromolecules in the above-mentioned vinyl system 
copolymer needs to be 10 or more KOHmg/g. If the acid number of the amount polymer component of giant 
molecules becomes small, the cohesive force of the acid component contained in the vinyl system copolymer 
becomes weak, and fixable [ sufficient ] and blocking resistance may not be acquired. Moreover, although a 
maximum numeric value is not limited in the acid number, also when the cohesive force by the acid component is 
too strong, viscosity becomes high or solvent solubility gets worse to the degree of pole, for a certain reason. 150 
or less KOHmg/g is used preferably. 

[0020] In the vinyl system copolymer used for the resin (A) in this invention, the acid number of the amount polymer 
component of macromolecules needs to be made larger than the acid number of a low-molecular^weight polymer 
component. When the acid number of the amount polymer componerrt of macromolecules is 1 0 or more KOHmg/g as 
the acid number of a low-molecular-weight polymer component is more than the acid number of the amount 
polymer component of macromolecules. and the acid number of a low-molecular-weight polymer component 
becomes larger than it The acid number as the whole vinyl system copolymer becomes very high, blocking 
resistance may fall, or the cohesive force according to an acid component in a low-molecular^weight polymer 
component and the amount polymer component of macromolecules may become strong, and fixable may fall. 
[0021] In addition, by making high the acid number of the amount polymer of giant molecules, crosslinking reaction 
with the glycidyl group in resin (B) or beta-methyl glycidyl group occurs preferentially, and becomes possible 
[ obtaining the more excellent offset-proof nature ]. 

[0022] To the resin (A) in this invention, in order to raise the acid number of this resin (A), the vinyl system 
monomer which has an acid radical contains. As this acid radical, a carboxylic-acid radical, a sulfonic group, a 
sulfinlc-acid radical, a phosphonic acid radical, a boric-acid radical, etc. are mentioned, and a carboxylic-acid radical 
is preferably used from the reinforcement of an acid, and the ease of copolymerizatlon especially, for example. 
[0023] As a vinyl system monomer which has a carboxylic-acid radical For example, an acrylic acid (meta) and its 
alpha, or beta-alkyi derivatives, such as an acrylic acid, a methacrylic acid, alpha-ethyl acrylic acid, and a crotonic 
acid; A fumaric acid. Partial saturation dicarbbxylic acid, such as a maleic acid, a citraconic acid, and an itaconic 
acid; Succinic-acid mono-acryloyloxyethyl ester. Succinlc-acid mono-methacryloitoxy-ethyl ester, phthalic-acid 
mono-acryloyloxyethyl ester. Partial saturation dicarboxyllc acid monoester derivatives, such as phthallc-acid 
mono-methacryloiloxy-ethyl ester, etc. are mentioned. Also in these, acrylic-acid, methacrylic-acid, and succinic- 
acid mono-acryloyloxyethyl ester and succinic-acid mono-methacryloiloxy-ethyl ester are used preferably. 
[0024] As the manufacture approach of the vinyl system copolymer in the above-mentioned resin (A), a suspension 



[JP, 09-244295, A] 



3/7 ^— V 



polymerization, an emulsion polymerization, solution polymerization, bulk polymerization, etc. are used, for example. 
Although a thermofusion blend may be carried out, in order to make homogeneity distribute more a low-molecular^ 
weight polymer component and the amount polymer component of giant molecules, the approach of carrying out the 
polymerization of the low-molecular-weight polymer component under existence of the amount polymer component 
of giant molecules is mentioned preferably [ that desolventization is carried out after distributing in a solvent ]. and 
more preferably. In addition, the weight average molecular weight of resin (A) has the desirable range of 50,000- 
500,000. 

[0025] Moreover, in this invention, the acid radical in resin (A) and the polyvalent metal compound which reacts may 
contain if needed, and Cu, Ag, Be, Mg, calcium, Sr, Ba, Zn, Cd, aluminum. Ti, germanium, Sn. V, Cr, Mo, Mn, Fe, Co, 
nickel, etc. are mentioned as a metal in this polyvalent metal compound, for example. Also in these, alkaline earth 
metal and a zinc group metal are desirable, and Mg and Zn are desirable especially. 

[0026] As the above-mentioned polyvalent metal compound, low-grade alkyi metallic compounds, such as a fluoride, 
a chloride, a chlorate, a bromide, an iodide, an oxide, a hydroxide, a sulfide, a sulfite, a sulfate, a selenide, a telluride, 
a nitride, a nitrate, a phosphide, phosphinate, phosphate, a carbonate, an orthosilicic acid salt, acetate, an oxalate, a 
methylation object, and an ethylation object, etc. are mentioned, for example. Also in these, acetate and an oxide are 
desirable. 

[0027] As for the above-mentioned polyvalent metal compound, it is desirable to contain 0.1-1 mol to one mol of 
vinyl system monomers which have an acid radical. Moreover, generally 1 00-200 degrees C of reaction temperature 
are desirable. 

[0028] As an approach of making the above-mentioned polyvalent metal compound reacting to the above-mentioned 
vinyl system copolymer For example, after carrying out the solution polymerization of the vinyl system copolymer, 
the polyvalent metal compound distributed in the organic solvent if needed is thrown in in a system. How to 
distribute a polyvalent metal compound in a system with an organic solvent before starting the polymerization 
reaction of the approach and vinyl system copolymer which react at suitable temperature, A polyvalent metal 
compound is mixed to what distilled off the back solvent to which the solution polymerization of the vinyl system 
copolymer was carried out. and was obtained, and the approach of carrying out melting kneading at suitable 
temperature using a roll mill, a kneader, and an extruder etc. is mentioned. 

[0029] In this invention, metaglycidyl acrylate. acrylic-acid beta-methyl glycidyl. glycidyl methacrylate, methacrylic- 
acid beta-methyl glycidyl, allyl glycidyl ether, etc. are mentioned, for example as a vinyl system monomer which has 
the glycidyl group or beta-methyl glycidyl group used for resin (B). 

[0030] Moreover, as vinyl system monomers other than this vinyl system monomer which carry out copolymerization 
to the vinyl system monomer which has the above-mentioned glycidyl group or beta-methyl glycidyl group, the 
styrene monomer used for said resin (A), acrylic ester, a methacrylic ester system monomer, other vinyl acetate, 
propionic-acid vinyl, a vinyl chloride, ethylene, a propylene, etc. are mentioned, for example. Also in this etc., it is 
desirable that both a styrene monomer, acrylic ester, or a methacrylic ester monomer is used. 
[0031] In resin (B), a suspension polymerization, an emulsion polymerization, solution polymerization, a bulk 
polymerization, etc. can be used, for example as a synthesis method of the copolymer of the vinyl system monomer 
which has a glycidyl group or beta-methyl glycidyl group, and vinyl system monomers other than this vinyl system 
monomer. In this case, it is desirable that copolymerization is carried out so that the content of the vinyl system 
monomer component which has a glycidyl group or beta-methyl glycidyl group may become at least 5 % of the 
weight or more. When the content of the vinyl system monomer component which has a glycidyl group or beta- 
methyl glycidyl group becomes less than 5 % of the weight, reacting with resin (A) becomes inadequate and it may be 
hard coming to be discovered of the improvement effect of the offset-proof nature of a toner. 
[0032] The weight average molecular weight of the above-mentioned resin (B) has the desirable range of 10.000- 
500,000. Moreover, in resin (B), in order to raise blocking resistance, it is desirable that the glass transition point is 
40 degrees C or more. 

[0033] The resin constituent for toners of this invention needs to use the above-mentioned resin (A) and resin (B) 
as main resinous principles, and it is necessary to carry out block copolymerization at least of one side in each resin 
among the vinyl system monomers which have a glycidyl group in the vinyl system monomer which has an acid 
radical in resin (A), and resin (B), or beta-methyl glycidyl group. By carrying out block copolymerization, it becomes 
possible for the reaction of resin (A) and resin (B) to become easy to occur compared with the case of random 
copolymerization. and to raise conversion more, and the more excellent offset-proof nature is obtained. 
[0034] The approach of making two or more sorts of resin react, and compounding a block copolymer as the 
synthetic approach of the above-mentioned block copolymer, for example, the approach of compounding a block 
copolymer by using the two-step resolvable-type polymerization initiator which has two or more decomposition 
temperature, etc. are mentioned, and the synthetic approach using the composite two step resolvable-type 
polymerization initiator of simple halfbeaks is desirable. 

[0035] As the above-mentioned two-step resolvable-type polymerization initiator, 1 and 1 -screw (tert-butyl 
peroxide) cyclohexane, Pori (hexamethylene azobis cyano pentanoic acid ester), tetraethyl CHIURAUMU disulfide, 
Pori (2. 5-dimethyl hexane - 2 five) - (a cyclohexane -1, 4-JIPA carboxylate), PORIAZE roil peroxide, Pori 2, the 5- 
dimethyl -2, 5-JIPA azelate, etc. are mentioned, for example. 

[0036] It considers as the resin constituent for toners by setting to this invention, and mixing or kneading the 
above-mentioned resin (A) and resin (B). If resin (B) of the compounding ratio of resin (A) and resin (B) decreases, a 
reaction with resin (A) may be inadequate and the improvement effect of the offset-proof nature of a toner may not 
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be discovered. Since fixable [ of a toner ] may fall or fixable [ of resin (A) ] and offset-proof nature may be spoiled 
when resin (B) increases in number, the range of resin (B) of 1 - 50 weight section is desirable to the (Resin A) 100 
weight section. 

[0037] As an approach of mixing or kneading resin (A) and resin (B) Resin (A) and resin (B) are pulverized. This For 
example, a ribbon blender. The approach and resin (A) which are mixed with a Henschel mixer etc.. and resin (B) A 
roll mill. After dissolving the approach and resin (A) which carry out melting kneading, cool and are pulverized at the 
temperature of 100-200 degrees C, and resin (B) in an organic solvent and mixing, using a kneader, an extruder, etc., 
the approach of distilling off and carrying out pulverization of the solvent etc. is mentioned. 

[0038] In the resin constituent for toners of this invention, within limits by which the purpose of this invention may 
be attained, copolymerization of vinyl acetate, a vinyl chloride, the ethylene, etc. may be carried out into said vinyl 
system copolymer, and the polymer of these monomers may be blended. Moreover, polyester resin, an epoxy resin, 
etc. may be mixed and an aliphatic series amide, a bis-aliphatic series amide, metallic soap, paraffin, etc. may be 
mixed further. 

[0039] Furthermore, colors and the pigments which are phthalocyanine systems in addition to this, such as Nigrosine 
and SUPIRON black (the Hodogaya chemistry company make), may be added as an electrification control agent 
within limits by which the purpose of this invention may be attained. Moreover, as a release agent, low molecular 
weight polyethylene, a polypropylene wax. etc. may be added, and in order to raise a fluidity, a hydrophobic silica etc. 
may be added. In addition, as a coloring agent, carbon black, chrome yellow, the aniline bule. etc. are used, for 
example. 

[0040] The toner of this invention according to claim 2 is characterized by using the above-mentioned resin 
constituent for toners, and carriers, such as iron powder and a glass bead, are mixed by the impalpable powder 
which coloring agents, such as carbon black mentioned above in the above-mentioned resin constituent for toners, 
and other additives come to contain, and it is constituted. 

[0041] In order to manufacture a toner using the resin constituent for toners of this invention It responds to the 
pulverizing object of the above-mentioned resin (A) and resin (B) at a coloring agent and other need, such as carbon 
black. Conventionally a well-known toner additive It mixes with a ribbon blender, a Henschel mixer, etc.. or coloring 
agents, such as carbon black, are mixed, using a roll mill, a kneader. an extruder, etc.. at the temperature of 1 00-200 
degrees C, to resin (A) and resin (B), melting kneading is carried out, it cools, and this is pulverized to them. 
[0042] The toner which has the physical properties which it is possible to adjust the reaction degree of resin (A) and 
resin (B) easily, and were doubled with the purpose by modification of the class of kneading temperature, mixing 
time, and kneading screw etc. is obtained in the case of the above-mentioned melting kneading. 
[0043] 

[Function] For the resin constituent for toners of this invention, it sets to molecular weight distribution and the 
maximal value is 3x103 to 5x104. The maximal value is [ the low-molecular^weight polymer component in the range, 
and ] 3x105 to 5x106. Since the resin (A) which is the vinyl system polymer which contains the amount polymer 
component of giant molecules in the range at least is contained, good offset-proof nature, fixable, and blocking 
resistance are acquired like the conventional toner. 

[0044] Moreover, the acid number of the above-mentioned amount polymer of macromolecules is 1 0 KOHmg/g. 
Although guessed because are above, the cohesive force by the acid radical became strong, the cohesive force 
worked under ordinary temperature and condensation has dissociated with heat under an elevated temperature, 
under ordinary temperature, a glass transition point is high, under an elevated temperature, low softening 
temperature is formed and blocking resistance and fixable balance will become very good. 

[0045] Furthermore, the effect of the cohesive force by the acid radical can be strongly used to the direction of the 
amount polymer of macromolecules. and the amount polymer of macromolecules with which viscosity had originally 
checked ftxable highly can be made to contribute to fixable by making the acid number of the above-mentioned 
amount polymer of macromolecules larger than the acid number of a low-molecular-weight polymer. 
[0046] Furthermore, in this invention, the resin (B) which is the copolymer of the vinyl system monomer and the 
other vinyl system monomers which have a glycidyl group or beta-methyl glycidyl group as a constituent is 
contained, and the glycidyl group of this resin (B) or beta-methyl glycidyl group causes crossllnking reaction at the 
time of the acid radical of the above-mentioned resin (A), and heating. 

[0047] Moreover, since block copolymerization at least of one side of the vinyl system monomers which have the 
vinyl system monomer and glycidyl group, or beta-methyl glycidyl group which has an acid radical is carried out in 
resin, it becomes possible for crosslinking reaction to tend to occur easily and to advance conversion highly more, 
and the more excellent offset-proof nature can be obtained. 

[0048] So, acljustment of the degree of the crosslinking reaction is attained in the manufacture process of a toner, 
the toner physical properties doubled with the purpose of a toner can be operated, it excels in blocking resistance 
and offset-proof nature compared with the conventional toner, and the toner which has a large fixing temperature 
requirement is obtained. 
[0049] 

[Example] By giving the un-limiting-example and the example of a comparison of this invention hereafter explains 
this invention to a detail further. In addition, indicating it as the "section" means the "weight section." 
[0050] the molecular weight maximal value obtained by carrying out the polymerization of the example of 
manufacture 1 styrene 65 section of resin (A), the acrylic-acid n-butyl 23 section, and the methacrylic-acid 1 2 
section — 850.000 and the acid number — 75 KOHmg/g it is — the polymer 30 section and the toluene 100 section 
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were supplied in the flask, and it dissolved. Agitating, after nitrogen gas permuted the inside of this flask, and reflux 
of toluene had broken out, the mixed solution of the styrene 70 section, the m ethyl -metha cry! ate 10 section, the 
acrylic-acid n-butyl 20 section, and the benzoyl peroxide (polymerization initiator) 5 section was dropped over 3 
hours, and solution polymerization was performed. 

[0051] Aging was performed after dropping termination for 3 hours, agitating under reflux of toluene. Then, raising 
the temperature in a flask gradually to 180 degrees C, desolvehtization of the toluene was carried out to the bottom 
of reduced pressure, and resin was obtained. Resin (A-1) was manufactured by cooling and grinding this resin. The 
weight average molecular weight of the maximal value of the molecular weight distribution which measured the 
obtained resin (A-1) with gel permeation chromatography (GPC) was 150.000 in 10.000 and 850.000. and the glass 
transition point was 62.3 degrees C. Moreover, it was 0 KOHmg/g, when the polymerization only of the low- 
molecular-weight polymer was carried out and the acid number was measured separately. 

[0052] In addition, the Measuring conditions of GPC are 2 and KF-802.5 (all are the products made from Shodex) 
about amount: lOOmicrol of a column temperature:40 degree-C, solventrtetrahydrofuran, and rate-of-flow:lmm a part 
for /, sample concentration:0.2%, and a sample, and column:KF-80M, and a glass transition point expresses the point 
of inflection of the peak by the differential thermobalance (DSC). 

[0053] Moreover, as a measuring method of the acid number, 2.0g of samples was weighed precisely and it dissolved 
by methyl-ethyl-ketone 30ml, and It was titrated with 1 /50-N potassium hydroxide / isopropyl alcohol solution 
(KOH/IPA solution), having used 1% phenolphthalein solution as the indicator, and the obtained solution was 
computed in the following formulas. 
[0054] «acid-number formula» 

acid-number (KOHmg/g) ={(1/50) xFx56.1 1x(A-B))/MF:l/50N potency A: of a KOH/IPA solution — amount of 
KOH/IPA solutions B: which titration of a solution took — amount of KOH/IPA solutions Mrsample weight [0055] 
which titration of a blank test (only methyl ethyl ketone) took The example of manufacture 2 styrene 74 section of 
resin (A), the methyl-methacrylate 10 section. The molecular weight maximal value obtained by carrying out the 
polymerization of the 2-ethylhexyl acrylate 15 section and the acrylic-acid 1 section is 25,000. and the acid number 
is 4 KOHmg/g. The low-molecular-weight polymer 1 00 section. The molecular weight maximal value obtained by 
carrying out block polymerization to the styrene 62 section, the methyl-methacrylate 20 section, and the 2- 
ethylhexyl acrylate 15 section the acrylic-acid 3 section 410,000, The acid number is 14 KOHmg/g. The amount 
polymer of macromolecules 60 section, the zinc-oxide 0.5 section, and the toluene 200 section were supplied in the 
flask, and It dissolved. 

[0056] After nitrogen gas permuted the inside of this flask, it heated till the boiling point of toluene. Raising [ after 
reflux of toluene had broken out, agitated for 3 hours, and ] the temperature in a flask gradually to 1 80 degrees 0 
after that, desolventization of the toluene was carried out to the bojttom of reduced pressure, and resin was 
obtained. Resin (A-2) was manufactured by cooling and grinding the obtained resin. 

[0057] The weight average molecular weight of the maximal value of the molecular weight distribution measured by 
GPC using resin (A-2) was 210,000 in 25,000 and 410,000, and glass transition points were 65.8 degrees C and 103.7 
degrees C. It was checked that the acrylic-acid part is carrying out block copolymerization from both the glass 
transition point (65.8 degrees C) of a styrene-(meta) acrylic ester copolymer and the glass transition point (103.7 
degrees 0) of an acrylic acid having appeared. 

[0058] the molecular weight maximal value obtained by carrying out the block polymerization of the acrylic-acid 15 
section to the example of manufacture 3 styrene 55 section of resin (A), and the acrylic-acid n-butyl 30 section — 
2 million and the acid number — 96 KOHmg/g it is — the polymer 15 section and the toluene 100 section were 
supplied in the flask, and it dissolved. After nitrogen gas permuted the inside of this flask, it heated till the boiling 
point of toluene. Agitating, after reflux of toluene had broken out, the mixed solution of the styrene 85 section, the 
acrylic-acid n-butyl 1 5 section, and the benzoyl peroxide (polymerization initiator) 1 0 section was dropped over 3 
hours, and solution polymerization was performed. 

[0059] It riped after dropping termination for 3 hours, agitating under reflux of toluene. Then, raising the temperature 
In a flask gradually to 1 80 degrees C, desolventization of the toluene was carried out to the bottom of reduced 
pressure, and resin was obtained. Resin (A-3) was manufactured by cooling and grinding the obtained resin. 
[0060] The weight average molecular weight of the maximal value of the molecular weight distribution measured by 
GPC using resin (A-3) was 150,000 in 4,000 and 2 million, and glass transition points were 59.1 degrees C and 98.7 
degrees C. It was checked that the acrylic-acid part Is carrying out block copolymerization from both the glass 
transition point (59.1 degrees C) of a styrene -a cry lie ester copolymer and the glass transition point (98.7 degrees C) 
of an acrylic acid having appeared. Moreover, it was 0 KOHmg/g, when the polymerization only of the low- 
molecular-weight polymer was carried out and the acid number was measured separately. 
[0061] The resin (A-1) obtained above - resin (A-3) were shown in Table 1. 
[0062] 
[Table 1] 



0 



[JP. 09-244295, A] 



6/7 ^—V 







SM (KOHmg/g) 










A- I 




8 535 


0 


7 5 


A-2 


2. ^75 


4 \75 


4 


1 4 


A- 3 


4 0 0 0 


2 0 0^ 


0 


9 6 



[0063} The mixed solution of the styrene 52 section, acrylic-acid n-butyl 8 section and 1, and 1 -screw (tert-butyl 
peroxide) cyclohexane (two-step resolvable-type polymerization initiator) 2.5 section was dropped over 2 hours, 
agitating toluene in the condition of having kept at 90 degrees C, after it supplied the example of manufacture 1 
toluene 100 section of resin (B) in the flask and nitrogen gas permuted the inside of this flask. Then, the 
temperature in a system was raised to the reflux temperature of toluene, the glycidyl methacrylate 40 section was 
dropped over 1 hour, and two-step solution polymerization was performed. 

[0064] Aging was performed after dropping termination for 3 hours, agitating under reflux of toluene. Then, raising 
the temperature in a flask gradually to 1 80 degrees C, desolventization of the toluene was carried out to the bottom 
of reduced pressure, and resin was obtained. Resin (B-1) was manufactured by cooling and grinding this resin. 
[0065] The weight average molecular weight of the maximal value of the molecular weight distribution measured by 
GPC using resin (8-1) was 28,000 in 21,000, and glass transition points were 42.3 degrees C and 55.3 degrees C. It 
was checked that the glycidyl methacrylate part is carrying out block copolymerization from both the glass 
transition point (55.3 degrees C) of a styrene-acrylic-acid n-butyl copolymer and the glass transition point (42.3 
degrees C) of glycidyl methacrylate having appeared. 

[0066] the molecular weight maximal value obtained by carrying out the polymerization of the example of 
manufacture 2 styrene 60 section of resin (B), the methyl-methacrylate 1 5 section, and the acrylic-acid n-butyl 25 
section — 600,000 it is — the polymer 10 section and the toluene 100 section were supplied in the flask, and it 
dissolved. After nitrogen gas permuted the inside of this flask, it heated till the boiling point of toluene. Agitating, 
after reflux of toluene had broken out, the mixed solution of the styrene 40 section, the metaglycidyl acrylate 60 
section, and the benzoyl peroxide (polymerization initiator) 5 section was dropped over 3 hours, and solution 
polymerization was performed. 

[0067] It riped after dropping termination for 3 hours, agitating under reflux of toluene. Then, raising the temperature 
in a flask gradually to 180 degrees C, desolventization of the toluene was carried out to the bottom of reduced 
pressure, and resin was obtained. Resin (B-2) was manufactured by cooling and grinding this resin. 
[0068] The weight average molecular weight of the maximal value of the molecular weight distribution measured by 
GPC using resin (B-2) was 140.000 in 9,000 and 600.000. and the glass transition point was 52.2 degrees C. 
[0069] The mixed solution of the styrene 77 section, the acrylic-acid n-butyl 15 section, and the PORIAZE roil 
peroxide (two-step resolvable-type polymerization initiator) 3.5 section was dropped over 2 hours, agitating, after it 
supplied the example of manufacture 3 toluene 1 00 section of resin (B) in the flask, and nitrogen gas permuted the 
inside of this flask, and reflux of toluene had broken out. Then, the temperature in a system was raised to the reflux 
temperature of toluene, the glycidyl methacrylate 8 section was dropped over 1 hour, and two-step solution 
polymerization was performed. 

[0070] Aging was performed after dropping termination for 3 hours, agitating under reflux of toluene. Then, raising 
the temperature in a flask gradually to 1 80 degrees C. desolventization of the toluene was carried out to the bottom 
of reduced pressure, and resin was obtained. Resin (B-3) was manufactured by cooling and grinding this resin. 
[0071] The weight average molecular weight of the maximal value of the molecular weight distribution measured by 
GPC using resin (B-3) was 17.000 in 12,000, and glass transition points were 41.7 degrees C and 54.1 degrees 0. It 
was checked that the glycidyl methacrylate part is carrying out block copolymerization from both the glass 
transition point (54.1 degrees C) of a styrene-acrylic-acid n-butyl copolymer and the glass transition point (41.7 
degrees C) of glycidyl methacrylate having appeared. 

[0072] The example 1 resin (A-1) 75 section, the resin (B-1) 25 section, and the carbon black (Mitsubishi Chemical 
make: MA-100) 4 section were added, roll kneading was carried out for 10 minutes at 170 degrees C, after cooling, 
coarse grinding was carried out, it pulverized with the jet mill further, and the toner with the mean particle diameter 
of 13-15 micrometers was produced. After taking this toner lOg into the 100ml sample bottle and leaving it in a 50- 
degree C thermostat for 1 6 hours, the existence of the fusion of a particle estimated blocking resistance. 
Consequently, blocking resistance was good. 

[0073] The reconstruction machine of an electrophotography copying machine (U-Bix2500: Konica Corp. make) was 
equipped with the impalpable powder developer using this toner, and the fixing temperature requirement was 
measured. The fixing temperature requirement changed the laying temperature of the heating roller for fixing, and 
showed it with the laying temperature established good [ without generating offset ]. Consequently, fixing good in a 
large temperature requirement was possible for the fixing temperature requirement at 160-235 degrees C. 
[0074] It evaluated by creating a toner and an impalpable powder developer like an example 1 except having used 
the example 2 resin (A-2) 95 section and the resin (B-2) 5 section. Consequently, blocking resistance was good and 
fixing good in a large temperature requirement was possible for the fixing temperature requirement at 160-235 
degrees C. 
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[0075] It evaluated by creating a toner and an impalpable powder developer like an example 1 except having used 
the example 3 resin (A~3) 60 section and the resin (B-3) 40 section. Consequently, blocking resistance was good 
and fixing good in a large temperature requirement was possible for the fixing temperature requirement at 1 60-235 
degrees C. 

[0076] It evaluated by creating a toner and an impalpable powder developer like an example 1 except having changed 
example 4 roll kneading conditions in 20 minutes at 1 80 degrees C. Consequently, blocking resistance was good and 
fixing good in a large temperature requirement was possible for the fixing temperature requirement at 1 70-240 
degrees C. 

[0077] It evaluated by creating a toner and an impalpable powder developer like an example 1 except having used 
only the example of comparison 1 resin (A-1) 100 section. Consequently, although blocking resistance was good like 
the example 1, the fixing temperature requirement was as narrow as 160-220 degrees C, and compared with the 
example 1, elevated-temperature offset nature was weak and was not able to obtain a large fixing temperature 
requirement. 

[0078] It evaluated by creating a toner and an impalpable powder developer like an example 1 except having used 
only the example of comparison 2 resin (B-2) 100 section. Consequently, although blocking resistance was good like 
the example 2, the fixing temperature requirement was as narrow as 150-190 degrees C and fixing initiation 
temperature was low compared with the example 2, elevated-temperature offset nature was weak and was not able 
to obtain a large fixing temperature requirement. 

[0079] It evaluated by creating a toner and an impalpable powder developer like an example 2 except having changed 
the block copolymer of an acrylic acid into the random copolymer in example of comparison 3 resin (A-2). 
Consequently, blocking resistance was good like the example 2. and compared with the example 2 of what has 
comparatively as good a fixing temperature requirement as 1 60-230 degrees C, elevated-temperature offset nature 
was weak and was not able to obtain a large fixing temperature requirement. 

.0080] The evaluation result of the above-mentioned example and the example of a comparison Is shown In Table 2. 
:0081] 

jTable 2] 
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[0082] 

[Effect of the Invention] As above-mentioned, the resin constituent for toners and toner of this invention consist of 
a low-molecular-weight polymer component and an amount polymer component of macromolecules, and fixing In a 
large fixing temperature requirement is possible for them. Moreover, the acid number of a high molecular-weight 
object is 10 KOHmg/g. By considering as the above. It became possible by blocking resistance's and fixable 
balance's becoming good, and the acid number of the amount polymer of giant molecules being higher than the acid 
number of a low-molecular^weight polymer, and carrying out It further, to make a fixing temperature requirement 
large further. 

[0083] Furthermore, since at least one side of the vinyl system monomers containing the vinyl system monomer and 
glycldyl group, or beta-methyl glycidyl group containing the acid radical in resin (A) Is carrying out block 
copolymerization in resin, the crosslinking reaction of resin (A) and resin (B) tends to occur, the high molecular 
weight region of molecular weight distribution becomes large, and, thereby, offset-proof nature becomes good. 
[0084] Moreover, it can consider as the toner physical properties which became as controllable [ reactivity ] as 
resin (A) and resin (B) by adjustment of the kneading conditions of toner-lzing, and were doubled with the purpose. 
Therefore, the resin constituent for toners and toner of this Invention may be used suitable for the 
electrophotography copying machine of a heating roller fixing method from a low speed to a high speed. 
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[0044] ait. ±ia?li5^^^fi3L-g-(*COg?fiE34'> 1 OKO 

Hmg/g tii-Cfc •) . »SlciSJ5«::^*J«<*9. ^Ja 

m\.X\,^i,^tmm^ix^i>>. ^iaT-ei±;</7:^«^*;#i 

5t«1±<0^<7>:^*5#^lcaW<CtiOi ^i^o 
[004 5] MIC, ±i5^:$^^fim-a-(*:(^^«Bi*l£i>^ 

5«^ft>30iJ»SrS55>^fl*^(*«>*lc3ji * 

[0 0 4 6] jElc. *:|Kigic*sv>-Ctt. ffifigfig^^i: U 

r . y v'v'-'wSXfi /3 - ;^ y Vi^/t-SSr^r-f 5 

Xhi,mm (B) *^^brfc-|9, r<0«flg (B) (K>if 

y i'SJ/wsxtt is - 7« f^/v-^^ y ->i^-'wstt. ±8B«jig 

(A) nmmtisaf^^\z^mm.iz-^m^-t. 

[0 0 4 7] KSSr^r-rS f =./u*mfi{*:Xati< 

y S^v?/i'SXI4 /5 -p< ^/W^^y i^i'/l'SSr^-rS tr=/u 

[0048] ^in^TL. V ■)-—<K>m:mmnx^a>^mK 

f£;<og-g-«>ilS;6S Dj^ t •? . f « g fifjlc-a-tJ-arfc 
f-?-- «rt4Sr»f^-r-5 ^ i: dSf # . Se*<0 h-J— iclf* 
TW^ia s'dr>-^tt*. 0=88:^7 -fe 5- hftic«n. i2:v^^ 

[0 0 4 9] 

[0 0 5 0] wsi (A) <r>mmm\ 

;^^W>'6 5gB. T^' y /l'^n-^^f^^i'2 alEP. p'^'^ 

iJ?. S?ffi*S7 SKOtog/g -C*>5a-t-*t:3 OSBi h/Wai:^ 
1 O OgBt*7 9;^ = l^{c»AL.rSf«fl,fc. C<D77 

fc<^®-t?«<$U/i;iJP>. >^^U>-7 0gi5, p«^:J'y/Pg6 
A«'?-/H0SfB. y/KKn-:/^/W2 09B&V<V^ 

[005 1] ismTfi^. v>\'^><r>m.mTxtm\^*i 

1 8 0'C*T?#i>«rlc±if/iAS?>, «JCTIc: h/i-3:vSrl5i. 

lc:J:!9«lig (A-1) «:S8igUfc, #P>iifc«Jflg (A- 

1) Sry^l'-'^— 5^1— Va^-^roT (G P 

C) lci:oT9J:i:Ufc^>^a:»:ffiOffi:k:fiH4. i:5t8 
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(D^^m^v. ^(Dmm^mmi.fct:i^^ oKOHm 

[0 0 5 21 ?iio. GPC<Omm0km^. 

4 Ot:. j^JK : 7^ h^t: Kn^'^:/, ; i mm/ 
KJp|.«ffi : 0 . 2 %. ^KSfoa : 1 0 0 /i K ^ 

A : KF-8 0M$r2;2(j:JtU^KF-8 O 2. 5 (V^-fH 

fcShodexttjK) -efelP. :«f^^te^^fi:. 
(DSC) tCJt^b*— i^cO^ft^S-^-fo 
10 0 5 31 *fc. ig«<^SJ^*&^ U"Cf^. ^3|Sf2. 

0 g Lr P< f^yi^:3i^/u>5r h:/30mUCj:*9 

[0 0 5 41 «fifeflgth»S» 
SHffi(KOHing/g)= { (1/5 0) XFX5 6. IIX 

(A-B) } /M 
F : 1/5 ON KOH/I P AmBOOtjM 

B :^mk (m^fmyco^) cOjg^iC^UfcKOH/ 

1 PA^fga 

M : nmmm 

[0 0 5 51 ^^Hi (A) (om'^m2 

:^^u>^7 4n. ;^ y/i-»y^/i-l OSBv T^V/i- 
afe2-ai^/u-v:^v'/H 5Sfg. y/vKiaSrS^U 
r#e>ixfc5)^^g:ffi:k«IJ55 2 5, 000. ^tt^^ 4 KOHm 
g/g OiSi^^Sm-^*! 0 OS^t. :^^W>^6 2«e. y 

/H 5 aic^t LT iJ^ y /i^m 3 IfPSr >^ n 5. ^ L.xm 
ixfc5>^fi«i;^«g;d5 4 1 1 4K0Hmg/g (OM^ 

0 «fP <t =Sr :7 ^ >^ =1 {clftA UrS« L^o 

[0 0 5 61 :L<Dy'7:^^^^'^m^:^xm.^\^t::^ik. 



A- 1 

A~2 

[0 0 6 31 (B) (Dimmi 

h/u^:/l 0 0$I5$::7t;^=3|^{::SAU. rcD-^^^^i 



(A- 2) ^iKigbfCo 

[0 0 5 71 wag (A-2) ^ffiW^rGPC{Ci:!5j8ij5E 

\.tz^'^m^^<r>mxm\^. 2. 5:5r<b4 ijj-cma^p 

^5>^Sfl 2 1 TjT-efc «9 . 6 5. 8t: 

ibi0 3. 7t:"e*>o:/Sio (:?«^) TiJ^y/w- 

(6 5. St:) <b T 

^ ')jx^m(OiS'7:^W^.^. (10 3. 7t:) cDp:*7!>^mtt 

[0 0 5 81 (A) (ommms 

;^^u>^5 5lfis. T^:^ y/vKn-:/^/V3 oasic^UT 

yywKi sn^y^u y^m^x.x'^hfhit^^^wm^ 

fiS;65 2 0 0 Kffi755 9 6K0Hrag/g -Cfc^fi^i*:! 5 SB 
t h/v-uiv 1 0 OlfPt ^>^^:^=3f^(wSAbT^«Pb 

Wi^fiit^h. sn. y /vffi^n-:/^/ui 

5^$J&t5-<>'>^>r/w<-:^:^1^-f k (S^mm^j) i o 
(0 0 5 91 mrmT'ik. v;^^><r>^mTxw^i.t^ 

;65e>3^rai^^Ufco ^com. 1 8 

\cx.^mm (a- 3) ^situ/co 

[0 0 6 01 (A-3) SriBVN-CGPCtCctOSJJt 

^fiit^=f-m^m(omi<mt.^ 4, 000^200;^^? 

fiS¥^5J^^a?^l 5:^-C*><9. 5 

9. it:,t98. 7t:-c*>o^., >^^i^>^-T^ y 
3i;^7^/w*m'&**:<^);^^^fe^.'§L (5 9. It:) tr^ 
y/wift<?:>^T^te»^ (9 8. 7t:) <c>j^J6rd5mnTV^ 
6w^J;»?T>5ry yi^$p>9.35s^n 5/ ur V N 5 w 

-g^L. -ecOfeffi^ffljeb^t :i;5>. OKOHmg/g-C 

(00 6 11 ±ie-e»e>tt^fflflg (a-d -«ji§ (a 
~3) ic:oir%T*i tc^Ufco 
[0 0 6 21 

[«ll 



mt (KOHmg/g) 

0 75 
4 1 4 

0 9 6 

Zf'f'/V 8 «fPXt)5 1 . 1 - irx ( t - v^'^/U^'^— :^=¥'» 
v'^>^-.ari^>' (2^Pi5>ft?Mfi^M^^J) 2, 5«$cO 
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2. 

4 0 0 0 



4 17? 

200:^ 
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[0 0 6 41 MTS^T^. h/^^^-cOil^TT'MW^L/cf 

[00 6 51 «Sg (B-1) Sr^VArGPC{;i<t tJSl^ 
^?nfc4^^^lL5>*co«i:fc»^ 2 1. 0 0 0 -Cfifi^^^^ 
^S{t2 8, 0 0 OT**>«9. ^9:^m^M.l^. 4 2. 3 

t:^5 5. 3t:-cfeofc. x^i^i<^-r^ y/^Kn-y 

(55. 3*t:) irT^i^'^J^y 
/i^K^y Vv?/K^:3(f^>^^^ (4 2. 3t:) C0f^;^;65 

[0 0 6 61 mm (B) <;?»i3t«2 

;^^i^>'6 Ogp, y y/u®^^/H 5S6. T^J^y/w 

6 o:^ -r^h^m^Wl out h/v^ivi 0 0|fC^S::7 

SfP. T:^^ y/W^^y i^i;^yV6 0SfBjR.tJP'-<>^y>f7W'?— :^ 

[0 0 6 71 iST3»^T«. h/i-^>'<Oj8MT-C«#L^C 

Ot::i-C^>5rtc±lf7i;&S^. MEETtC hvi-^V-^^^*} 
ur«^^#fCo wO;^Jii^?&inL. J&^^^i-^rijci: 
?)«J!g (B-2) Srj!iiiU;fco 

[00681 (B-2) ^^V^rGPC«c:i»:)9J^ 

\.fc^=^m^m<Dmi^m\^. 9, ooo^6o:^-cfift 

4::?-efc!9. 5 2. 2 

[0 0 6 91 (B) (om&m^ 

b/wjuvi 0 0SfBS::7^:^=rrttcSAL.. Z,<r>yy>^^ 

^mmm^mim) 3. 5«fp<os-g^»iK4:2^ra;6^tr 
s*-t?±ff. y y/wK:^^y->i^/^8«fPS:mradMt 

[00 7 01 jSTJl*T«. h>'W:r:>^<oa}«T-e«ti^ 

\z.^^mm (B-3) ^siigbfco 
(00 7 1 1 «fi (B-3) ^m\i^xcpc\z^^mm 
\^itii^'^&i^m(omi^m,\^ 12, 000 xmm^^^^^ 



m±17, 0 0 0-e*>l9. 4 1. 7t; 

i:54. iX.Xthoit^ y^^i^l^-r^^) /vmn-'f^ 
^^-^m^^(D^yysW»^. (5 4. It:) ^^^^y/w 
Ki/y (4 1. 7t;) cDjM:*;^^^ 

^ L ri ^ ^ ^ idSftiJ $ tt ybo . 

[0 0 7 21 

mm (A-l) 7 5aS^^IM (B-D 2 5$P<?r;«7-7t^' 
(HSfb^tUaiMA-l 0 0) 4SB<b«r*P 
X.. 1 7 0t:-ei 0 55^fe1n-/W^^L?%iP^. fiJ^^ 

^ 1 0 0 m 1 co1^ i^^/x^xy^MzM so t:cois«g.«^i 
t::i 6^MSfemL'^c^> ife^<?::>'a^«C)W«ltc jioTW:/ 

[0 0 7 31 r(^h-^-^ffiV^fca«&*m5?tJ^, «^ 
^K^S^i^ai (U-B i X 2 5 0 0 : 3^;&4fcjK) (DfifeiS 

fCo -^CO^*. 16 0 — 2 3 5t:-Cj£ 

[0 0 7 41 |^:^^J 2 
mm (A-2) 9 5S^«b3»jli (B-'2) 5«g<bSr^t^fc 

{xB^m-x^ 0 . ^mu&mm\^ 160-23 5 t:-c/£:v^ 
wjstmmxs,»^^^mr^^^xh<:>fto 
too 7 51 mmms 

mm (A-3) eontmm (b-3) 4ont^m\^^ 

ttJlftif-cfet). ^«MlE«6Hf^i 6 0-2 3 5t:-cj£ 

[0 0 7 61 MmmA 

n -/l-®l**#4r 1 8 0 X; -e 2 O tC^M bfc w <i: a 

xi>^. mmmmmBm 7 0-2 4 ot^-e/ti^as© 

[0 0 7 71 it«#a 1 

mm (A-i) 1 oou<o^^m\^^tzz.t^^\^. mm, 
\z]^iS'Xi^;h^i)K mmmummsfi^i 6 0-2 2 ot;^ 
[00 7 81 ^mm 2 

mm (B-2) 1 oou<D^i:m\^^itzt&.^n. mm 
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-^mm-St^mt'^ i 5 o~ i 9 cct 
(00 7 9] itmm 3 

mm (A-2) (CjSl^-CTi? y/uSSo:/n5,^*a^#: 
* 7 V y JE L. fc w t W^l-tt, lllfi«9J 2 i: 



[00 80] ±mmmm&x/it»m<owmmmi:m 2 

[0 08 1] 

im2] 
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[0 0 8 2] 

d5-srffiT?*>5. *Ac. iS5^^a«:co®«dSl OKOHmg/g 

[0 0 8 3] jsjc, mm (A) 'f'<oKssr^*f s 



«)|g>1^t>:/ns/i?*S^L.r</>^7t*, «J3M (A) tm 

[0084] h-:^-{k<3??Si|«*#<oli«|cJ: •)« 

m (A) t1»fli (B) i:©R»^:tt<o$iJ«)7jJ-5riii:^i9 a 

:^mm<o h-f—mmmm^mRtfh±-n. . 
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